Seasonal variation of cardiovascular function in the marmot, Marmota flaviventris.
Monthly measurements of heart rate, mean arterial pressure, and cardiac output were made on active and hibernating marmots from the time of emergence from hibernation through the next hibernation period. From these measurements cardiac index, stroke index, and total peripheral resistance were calculated on the basis of estimated lean body mass. Heart rate was low after emergence (132 +/- 9.5 beats (B)/min), peaked in August (160 +/- 9.3 B/min), and then fell slightly in September and October. During hibernation heart rate fell to 9 +/- 1.1 B/min. Mean arterial pressure, which was low in early spring (101 +/- 6.9 mm Hg), rose to a peak value in June (131 +/- 7.7 mm Hg) and remained essentially unchanged until hibernation when it fell to 52 +/- 4.0 mm Hg. Cardiac index (61 +/- 4.9 ml/kg min) in March rose to a peak in May (83 +/- 8.5 ml/kg min) and fell linearly until October. There was an additional drop in cardiac index during hibernation (7.6 +/- 0.9 ml/kg min). Total peripheral resistance increased linearly from the time of emergence until October. Most of this change was due to the decrease in cardiac index. Stroke index showed no significant changes in the prehibernation period, but increased by 55% during hibernation. Maintenance of arterial pressure in the months preceding hibernation in the face of diminishing cardiac index indicate that alterations in vasomotor tone or shifts in patterns of blood flow occurred prior to the hibernation period.